Introduction to the topic:
Product reliability has ultimately to be proven under real life stress in the field. Due to weakness of the design, unforeseen vehicle driving profiles or unsteady production processes, components will fail unexpectedly early in vehicle lifetime. For a quality oriented company like Daimler it is mandatory to find and eliminate rapidly the root cause of the underlying failure mechanism, and, to forecast as soon as possible the upcoming number of affected vehicles (up to 10 years). But, other than in product validation fleets, there is no complete information above time in service and driven mileage for each vehicle in the field. So missing values have to be estimated and the fact of censored data has to be taken into account for all mathematical models. Often a clear seasonal impact of the failure occurrence can be observed and this has to be included in the forecasting model. To optimize preventive field repair scenarios, one is interested to estimate the probability that a specific vehicle will fail during the next weeks. This tutorial will give an overview how all these requirements are currently integrated in a statistical framework at Mercedes-Benz.
Content of tutorial
Overview of the structure of available vehicle field data; data partitioning: finding homogenous subgroups in failed vehicles using decision trees; handling censored data: non-parametric estimation of the empirical failure distribution using Kaplan-Meier method; optimal fitting of parametric models (like Weibull or normal distribution) under consideration of warranty & goodwill periods; modelling the impact of seasonal influence; calculating the bidimensional hazard rate (mileage & time-in-service); forecasting the weekly failure numbers and estimation of the individual risk to fail for a specific vehicle
Who should attend
This tutorial is a basic introduction to reliability field data analysis, so that a wide audience can attend.
Biography of tutorial speaker
Matthias Grabert received his Master in Mathematics at the University of Ulm (Germany) in 1992. In 1997, he obtained a PhD for a computational and statistical framework (DPV) to assess the treatment and outcome quality of young patients with type 1 diabetes in Germany. The DPV database covers currently up to 90% of young patients with type 1 diabetes and is intensively used for epidemiological research. After a post-doctoral fellowship, he joined the Daimler research department for data mining in 2003. Major topics of his work were to build a neural network based early warning system for quality data and a system for identifying homogenous clusters in warranty and goodwill data using interactive decision trees. In 2009, he shifted his focus to reliability analysis and forecasting methods. Since 2012 he is working for the Center of Competence Reliability at Quality Management Mercedes-Benz cars and is responsible for the method development.
